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(71) We, Entreprise de Recherche s 
et D'Activites Petrolieres (ELF), a 
French Body Corporate, of 7, Rue Nelaton, 
75739 Paris, France, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — b 

This invention relates to a safety cap for 
capping and uncapping an oil and or gas 
well. 

According to the invention we provide 
a controllable safety cap for capping 
and uncapping an oil and or a gas well, 
said safety cap having an open top chamber 
adapted to be connected to an anchoring 
member, side ports in the said open top 
chamber, a first cylinder in said safety cap 
containing a movable piston assembly con- 
nected to a first valve having an upper and 
a lower seat said valve being disposed in 
said open top chamber, said valve stopping 
the flow of oil and or gas via said ports 
when on its upper seat and opening them 
to the said flow when on its lower sear a 
pressure fluid conduit feeding the top end 
of the first cylinder and a second cylinder 
within said piston assembly, means allowing 
fluid communication between top and bottom 
surfaces of the said first valve when pressure 
fluid is applied via said pressure fluid con- 
duit to the second cylinder and a compres- 
sion spring in the first cylinder able to move 
the said first valve to the said upper seat of 
the open top chamber to cap the well unless 
pressure is applied via the said pressure fluid 
conduit 



for positioning an anchoring member 3 
which is connected to a safety cap 4. Seals 50 
5 are interposed between the tubing 1 and 
the anchoring member 3. The safety cap 4 
is connected with the anchoring member 3 
via threaded portions at PI and sealed with 
sealing rings P2, P3. The safety cap 4 has 55 
an open top chamber 4T with ports 7 pro- 
viding communication between the down- 
stream part ID of said tubing and the up- 
stream part 1U which is within the anchor- 
ing member 3, the surface ground of the oil 60 
or gas well being assumed to be at GG1 
The downstream access to the ports 7 and to 
the interior 1U of the anchoring member 3 
is equal to or greater than the passage sec- 

f a ports 7 and the passage section 65 
or the anchoring member 3. 

A first valve 8 in the safety cap 4 can 
occupy two positions, a first position that 
opens the ports 7 (as shown in the Figure) 
when the lower surface of the valve 8 is on 70 
its ower seat 4B and a second position that 
closes said ports 7, the upper surface of the 
* bearm S on a ^ upper valve seat 4A 

The first valve 8 is connected to a mov- 
able piston assembly shown generally at 10 75 
said piston assembly comprising a first 
piston 11 sliding ,n a first cylinder 12 in the 

bv a y fiS P ^- hi f firSt P iston 11 biased 
ward GOl T l ^F"?*™ spring 13 to- 
ward uui. A second piston 14 slides in i 80 
second cylinder 11A in* the first piston 8 ° 
and controls a second valve 16 via a rod 
nm^aTve d 8 Va A e 16 ^/isposed in 'the 
cnKn !•? 8 - A Second helical compression 
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(71) We, Entreprise de Recherche s 
et D'AcrrviTES Petrolieres (ELF), a 
French Body Corporate, of 7, Rue Nelaton, 
75739 Paris, France, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement : — 
10 This invention relates to a safety cap for 
capping and uncapping an oil and or gas 
well. 

According to the invention we provide 
a controllable safety cap for capping 

15 and uncapping an oil and or a gas well, 
said safety cap having an open top chamber 
adapted' to be connected to an anchoring 
member, side ports in the said open top 
chamber, a first cylinder in said safety cap 

20 containing a movable piston assembly con- 
nected to a first valve having an upper and 
a lower seat said valve being disposed in 
said open top chamber, said valve stopping 
the flow of oil and or gas via said ports 

25 when on its upper seat and opening them 
to the said flow when on its lower seat; a 
pressure fluid conduit feeding the top end 
of the first cylinder and a second cylinder 
within said piston assembly, means allowing 

30 fluid communication between top and bottom 
surfaces of the said first valve when pressure 
fluid is applied via said pressure fluid con- 
duit to the second cylinder and a compres- 
sion spring in the first cylinder able to move 

35 the said first valve to the said upper seat of 
the open top chamber to cap the well unless 
pressure is applied via the said pressure fluid 
conduit 

The invention will be more readily under- 
40 stood from the following description of the 
single figure of the accompanying drawing 
which illustrates one embodiment of a safety 
cap of the invention by way of example 
only. 

45 Referring to the figure of the drawing, 
gas and or oil well tubing 1 is provided with 
a welded internally threaded sleeve 1A and 
has interposed therein a threaded sleeve 2 



for positioning an anchoring member 3 
which is connected to a safety cap 4. Seals 50 
5 are interposed between the tubing 1 and 
the anchoring member 3. The safety cap 4 
is connected with the anchoring member 3 
via threaded portions at PI and sealed with 
sealing rings P2, P3. The safety cap 4 has 55 
an open top chamber 4T with ports 7 pro- 
viding communication between the down- 
stream part ID of said tubing and the up- 
stream part 1U which is within the anchor- 
ing member 3, the surface ground of the oil 60 
or gas well being assumed to be at GG1. 
The downstream access to the ports 7 and to 
the interior 1U of the anchoring member 3 
is equal to or greater than the passage sec- 
tion of the ports 7 and the passage section 65 
of the anchoring member 3. 

A first valve 8 in the safety cap 4 can 
occupy two positions, a first position that 
opens the ports 7 (as shown in the Figure) 
when the lower surface of the valve 8 is on 70 
its lower seat 4B and a second position that 
closes said ports 7, the upper surface of the 
valve 8 bearing on an upper valve seat 4A. 

The first valve 8 is connected to a mov- 
able piston assembly shown generally at 10 75 
said piston assembly comprising a first 
piston 11 sliding in a first cylinder 12 in the 
safety cap which first piston 11 is biased 
by a first helical compression spring 13 to- 
ward GG1. A second piston 14 slides in a 80 
second cylinder 11A in the first piston 11 
and controls a second valve 16 via a rod 
15. second valve 16 being disposed in the 
first valve 8. A second helical compression 
spring 17 urges second piston 14 upwards 85 
toward GG1 to close an aperture 18 in first 
valve 8 that provides communication be- 
tween top and bottom surfaces of the first 
valve 8 via first ducts 19. First piston II 
has an extension 11B containing a second 90 
duct 22 that provides communication be- 
tween the second cylinder 11 A and the tub- 
ing at ID. Ports 20 in an extension 11C of 
the first piston 11 provide communication 
between the first cylinder 12 and the top 95 
surface of the second piston 14 
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Propellant is introduced via a pressure 
fluid conduit 21 that extends through sleeve 
2, anchoring member 3 and safety cap 4 
into the top end 12A x>f first cylinder 12 
5 said propellant fluid (air, water or oil) under 
pressure exerts a pressure directly on the 
top surface of the first piston 1 1 and a pres- 
sure via port 20 on the top surface of second 
piston 14. 

10 The pressure of the fluid counterbalances 
the action of the first and second helical 
springs 13 and 17 so that the movable piston 
assembly 10 is forced with its bottom sur- 
face on seat 4B of cap 4 as shown in the 

15 Figure; the ports 7 are now open. A re- 
duction in the fluid pressure of the pro- 
pellant in the passageway 21 allows the 
force of the first helical spring 13 to urge 
the first valve 8 to rest with its top surface 

20 against valve seat 4 A so that the ports 7 
are closed. The first helical spring 13 is 
designed to have an inch rate such as to be 
able to force the first valve 8 to close the 
ports 7 when the gas or oil well is not de- 

25 livering, and against the pressure of the 
propellant fluid 

In operation, the tubing 1 is filled with 
a column of effluent (gas and or oil under 
pressure) rising from downstream ID to up- 

30 stream 1U. Closure of the safety cap 4 
is effected from the ground surface GG1 by 
reducing the fluid pressure of the propel- 
lant in the pressure fluid conduit 21 and 
hence in the first cylinder 12, so that the 

35 movable piston assembly 10 slides upwards 
as a result of expansion of the first helical 
compression spring 13 and the pressure of 
the effluent on the exposed area of the ex- 
tension 11B of first piston 11 and on the 

40 area of second piston 14 produced via the 
second duct 22. The first valve 8 is thereby 
forced to its seat 4 A and this closes the ports 
7 so that hydraulic communication between 
the upstream part 1U and the downstream 

45 part ID of the tubing 1 is prevented. 

To open the safety cap 4, the pressures 
on either side of the first valve 8 must be 
equalised by opening the aperture 18 via 
second valve 16, and this is again effected 

50 from the ground surface GG1 by increasing 
the pressure of the propellant fluid in the 
pressure fluid conduit 21, so that the fluid 
forces the second piston 14 against second 
helical compression spring 17 which opens 

55 the aperture 18 via second valve 16 and rod 
15, and thus the effluent pressure is equal- 
ised on the top and bottom surfaces of the 
first valve 8 via the first ducts 19. The 
propellant fluid also acts on the first piston 



11, which moves downwards and opens the 60 
first valve 8. Aperture 18 via second valve 
16 closes again and the safety cap 4 is ready 
for a fresh closure operation. 

WHAT WE CLAIM IS:— 65 
1- A controllable safety cap for capping 
and uncapping an oil and or a gas well, 
said safety cap having an open top chamber 
adapted to be connected to an anchoring 
member, side ports in die said open top 70 
chamber, a first cylinder in said safety cap 
containing a movable piston assembly con- 
nected to a first valve having an upper and 
a lower seat said valve being disposed in 
said open top chamber, said valve stopping 75 
the flow of oil and or gas via said ports 
when on its upper seat and opening them 
to the said flow when on its lower seat- a 
pressure fluid conduit feeding the top end 
of the first cylinder and a second cylinder 80 
within said piston assembly, means allowing 
fluid communication between top and bottom 
surfaces of the said first valve when pressure 
fluid is applied via said pressure fluid con- 
duit to the second cylinder and a compres- 85 
sion spring in the first cylinder able to move 
the said first valve to the said upper seat of 
the open top chamber to cap the well unless 
pressure is applied via the said pressure fluid 
conduit. qq 

2 The controllable safety cap according 
to claim 1, wherein the means allowing com- 
munication comprises first ducts which pro- 
vide fluid communication between the top 
and bottom surfaces of the said first valv<T 95 

3. The controllable safety cap according 
to claim 2, wherein a second valve co- 
operating with said first ducts in the said 
first valve is actuated by a rod connected 

to a second piston, said second piston sliding 100 
in the second cylinder against a sprine i 
second duct being provided between the 
bottom end of the said second piston and 
the bottom end of the first piston, and 
ports at the top end of the second cylinder 105 
said ports communicating with the first 
cylinder in respect of said pressure fluid 

4. A controllable safety cap, for capping 
an oil and or a gas well, constructed and 
arranged substantially as described herein 110 
and shown in the figure of the accompany- 
ing drawing. r J 
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